Introduction
Tijuana, located in northwestern Mexico, has a thriving sex industry and is a popular destination for US and foreign sex tourists [1] . The city's Municipal Health Service licenses female sex workers (FSWs) on condition that they be tested regularly for HIV and sexually transmitted infections (STIs). However, only about 5000
FSWs are licensed of an estimated 9000 FSWs [2] . In recent years, Tijuana has experienced alarming increases in HIV prevalence and incidence among FSWs [1, 3] . Baja California has the second highest cumulative AIDS incidence of any Mexican state [4] . In 2006, HIV prevalence among FSWs in Tijuana rose from less than 1 to 6% [1] . The same year, it was estimated that as many as one in 116 persons aged 15-49 years in Tijuana was HIVinfected [5] . Male clients of FSWs have been recognized as a possible 'bridge' for transmitting STIs to other sex partners including their wives [6, 7] and other FSWs, but data are scarce on HIV prevalence and risk behaviors among this subgroup, especially in the Americas.
Existing literature on male clients of FSWs worldwide documents generally high HIV and STI prevalences. Of 378 male clients of FSWs in Haiti, HIV prevalence was 7.2%, that of syphilis was 13.4%, and that of herpes simplex virus 2 (HSV-2) was 22%. Clients also reported high sexual risk profiles: only 59% of clients reported always using condoms with a FSW, whereas 32.8% did so with their stable partners, and 44.9% with casual partners. Clients who had tried marijuana, were practicing Voodoo, had a history of STI, or were HSV-2-infected were more often HIV-positive [8] . Xu et al. [9] gathered data on HIV and STIs among 339 clients of FSWs in mining regions of Gejiu City, China, and found that HIV prevalence was 1.8%, HSV-2 14.9%, syphilis 2.4%, Neisseria gonorrhoeae 2.1%, Chlamydia trachomatis 6.5% and that 23.2% were infected with any STI. Independent risk factors for HIV infection were illegal drug use, STI symptoms, early sexual debut, and visiting four or more FSWs in the last year. Self-report data of HIV and STI diagnoses from the United States suggest that those who engaged in sex purchasing were more likely to be HIV or STI infected [10] .
Tijuana attracts large numbers of migrants from within Mexico as well as visitors from the United States. A high proportion of Mexican migrant men report frequenting FSWs [11] , and 70% of FSWs residing in Tijuana report having US clients. Data collected from a behavioral intervention study between 2004 and 2006 in Tijuana and Ciudad Juarez [12] revealed that FSWs with US clients had higher prevalence of active syphilis and were both more likely to inject drugs and to provide unprotected sex in exchange for higher pay [13] . The present study compares the STI and HIV prevalences and sexual risk behaviors of male clients of Tijuana FSWs who resided in Tijuana with those of male clients who resided in San Diego County. We also examine correlates of HIV infection that may be helpful for guiding future prevention interventions.
Methods
Between June and October 2008, male client participants were recruited in Tijuana's Zona Roja (zone of tolerance), where sex workers work openly. To be eligible, men had to be residents of Tijuana or San Diego County, of 18 years or older, and to have paid or traded for sex with a FSW in Tijuana during the past 4 months. We aimed for approximately equal numbers of Mexico-residing and US-residing participants. Clients who patronized barbased, brothel-based, or street-based sex workers in the area were approached by outreach workers and asked if they would be willing to participate in a survey of sexual behavior and to receive free HIV/STI testing. We also enlisted the help of 'jaladores' (touts, i.e., men who 'hook up' clients, especially visiting Americans, with FSWs) and of male clients who were willing to refer their peers. Eligible men received $30 for participating in the study. They also received free HIV and STI results, with pretest and post-test counseling and referrals for HIV and STI care in cases appropriate. All participants provided written informed consent prior to participating. The study was approved by the Human Research Protections Program of the University of California, San Diego and by the Ethics Committee of Tijuana General Hospital.
Data collection
Interviews were conducted in private offices and administered via a computer-assisted programmed interview (CAPI) using QDS software (Nova, Bethesda, Maryland, USA). Trained interviewers queried participants about their demographic information, past and current sexual risk behavior, illicit drug use, mood, personality, and other factors known from prior studies to be associated with clients' risk behavior. Clients reported the number of times during the last 4 months they had engaged in vaginal, oral, and anal sex without a condom with a variety of partner types (spouse or steady, casual female or male partners, and female prostitutes). Interviews were conducted in either Spanish or English.
Laboratory testing
The 'Determine' rapid HIV antibody test was administered to detect the presence of HIV antibodies (Abbott Pharmaceuticals, Boston, Massachusetts, USA) through collection of a single drop of blood. All reactive samples were then tested by the San Diego County Health Department using HIV-1 antibody by enzyme immunoassay (EIA) and western blot. Participants who were uncomfortable with the blood draw were given the option of the Oraquick rapid HIV antibody test (Abbott Pharmaceuticals), but only three participants requested this method. Syphilis serology used the rapid plasma reagin (RPR) test (Macro-Vue; Becton Dickenson, Cockeysville, Maryland, USA) on a single drop of blood. Urine samples were tested for C. trachomatis and N. gonorrhoeae using DNA Strand Displacement Amplification (SDA) at the San Diego County Health Department. Rapid test results were provided to participants immediately; Chlamydia, gonorrhea, and confirmatory HIV test results were available to participants after 1 month. Free treatment for Chlamydia and gonorrhea was provided on site to those testing positive, and those testing positive for HIV or syphilis were referred to local clinics for free medical care.
Statistical analysis
Statistical analyses compared HIV-positive and HIVnegative clients of FSWs. The main behavioral outcomes were defined as follows: frequency of unprotected sex (vaginal and anal) with FSWs, ratio of protected sex acts with FSWs (number of protected acts divided by total number of acts), and number and type of STIs. We also examined group differences in demographic characteristics and other risk behaviors (including alcohol and drug use). Continuous outcomes were examined using the Wilcoxon rank sum test for differences in group distributions, and binary outcomes were examined using Fisher's exact test.
Univariate and multivariate logistic regressions, adjusted for either underdispersion or overdispersion, by the scaled deviance, were performed to identify factors associated with HIV-positive serostatus. All variables attaining a significance level of 10% in univariate models were considered for inclusion in multivariate models. The likelihood ratio test was used to compare nested models, using a significance level of 5%.
Results
Staff outreach workers approached 226 men on the street and invited them to participate. Of these, 93 refused to answer any questions, 65 did not meet study criteria, 11 eligible individuals refused participation, and 57 agreed to participate. A total of 405 men referred via touts and other clients were screened for eligibility in the research office, and of those 343 met study criteria and agreed to participate.
In keeping with our goals for the diversity of the sample, of the 400 enrolled clients, approximately half (n ¼ 189 or 47.3%) were residents of San Diego, whereas the remainder (n ¼ 211 or 52.7%) resided in Tijuana. The average age for the sample was 36.6 years (range: 19-68 years), almost two-thirds were unemployed (60.5%), and the majority were Mexican or Hispanic (79.8%; other ethnicities: 13% white, 4.5% African-American, and 2.8% others) (see Table 1 ). The majority was single, never married, or divorced (57.5%), whereas 32.3% said they were separated and 10.3% stated they were married. The sexual orientation of the majority of clients was heterosexual (87.7%), with 12.3% identifying themselves as bisexual and 6.8% saying they did not have a gender preference for sex. As seen in Table 1 , participants testing HIV-positive were more likely to live alone compared with HIV-negative participants, but otherwise there were no significant differences in sociodemographics between these groups (P > 0.05).
Sexual risk behavior
On average, participants first had sex with a FSW when they were 21.7 years old, and, at the time of the interview, they had been having sex with FSWs for 10.8 years (Table 2) . During the last year, clients had sex with a FSW an average of 25.5 times and during the past 4 months about once every 2 weeks. Half (50.1%) of clients reported having unprotected sex with a FSW in the previous 4 months, with the average number of unprotected vaginal sex acts during that period being approximately 4 and number of unprotected anal sex acts being 2.5. The ratio of protected acts to total acts was 0.62. The majority (64%) of clients reported that they never visited the same FSW.
Compared with HIV-negative clients, HIV-positive clients were marginally more likely to have had unprotected vaginal and anal sex with a FSW in the previous 4 months.
Prevalence of sexually transmitted infections and HIV One-half of clients reported that they had previously been tested for HIV (Table 3) . Fourteen percent (14.2%) tested positive for at least one STI (Chlamydia, gonorrhea, syphilis, or HIV). Four participants refused to provide a blood sample. Of the 396 remaining participants, 16 (4.1%) tested HIV-positive on the rapid test and were confirmed positive by western blot, and 2.3% tested positive for syphilis. Of the total sample, 7.5% were 
Substance use
The majority (88.3%) of clients reported having used illicit drugs during their lifetime, and 25% reported injecting drugs in the past 4 months ( Table 4 ). The most frequently injected drug was methamphetamine (63.8%), followed by cocaine (50%) and heroin (36.3%). Twothirds (66.5%) reported that they drank alcohol, and 38.3% reported that they drank at least five drinks at one sitting. One-third reported 'frequently' being high on drugs when they had sex with a FSW, one-third reported being high 'once in a while' or 'fairly often,' and the remaining third reported 'never' being high on drugs when they had sex with a FSW. Clients reported that they had sex with FSWs who were high on drugs 'frequently' (24%), 'once in a while' or 'fairly often' (34.1%), or never (42.5%). Being drunk while having sex with a FSW was reported less frequently: 'never' (56.7%), 'once in a while' (21.2%), 'fairly often' (7.3%), and 'frequently' (14.8%). Similarly, sex with FSWs who were drunk occurred less often than did sex with FSWs who were high on drugs: 62.4% of clients reported 'never' having sex with a FSW who was drunk, 20.5% 'once in a while', 7.3% 'fairly often', and 9.8% of clients 'frequently.' 
AIDS 2009, Vol 23 No 13

Discussion
This study of both Mexican and US clients of FSWs in Tijuana found a relatively high HIV prevalence, mirroring that of FSWs in the same city [1] . Clients reported a high frequency of unprotected sex with FSWs, suggesting the potential for bridging of HIV and STIs to clients' other sex partners, including other FSWs. Independent risk factors for HIV infection were using methamphetamine, living alone, and testing positive for syphilis. Although the cross-sectional nature of this study precludes inferences regarding the direction of STI transmission between clients and FSWs, it is clear that the high-risk profile of FSWs' clients in this region warrants targeted interventions.
Methamphetamine production and use are growing problems in Mexico, especially in Tijuana [2, 14] . We previously reported that methamphetamine use among FSWs in Tijuana and Ciudad Juarez was independently associated with HIV infection [1] , and use of methamphetamine has previously been associated with highrisk sexual behavior in US heterosexual men [15] . In the present study, methamphetamine use was associated with a four-fold increased odds of HIV infection, which corroborates earlier studies [16] . To our knowledge, this is the first report to document the relationship between HIV and methamphetamine use among clients of sex workers, suggesting that safer sex messages directed to FSWs' clients should address the risks associated with the use of this powerful stimulant. Interestingly, despite the high rate of injection drug use in our sample, it was not associated with HIV infection. Although Tijuana now has a formally recognized needle exchange program [17] , coverage of this program remains relatively limited and is unlikely to explain this lack of association alone.
We recently reported the results of a behavioral intervention conducted among FSWs in Tijuana and Ciudad Juarez that significantly reduced incidence of HIV/STIs and rates of unprotected sex [12] . Overall cumulative STI incidence in the intervention group decreased 40% relative to the didactic control group. The intervention group did not experience a single incident HIV infection, whereas in the control group HIV incidence was 2.01 per 100 personyears. Our earlier work suggests that interactions with clients can be a critical barrier to the adoption of safer sex practices by FSWs. FSWs reported that clients are willing to pay approximately twice as much for unprotected sex [18] . Although a main focus of the intervention was to teach women to negotiate safer sex in the face of economic disincentives, FSWs often do not have full control over condom use [19, 20] . Although reductions in unsafe sex and incident HIV/STIs among Mexican FSWs in our behavioral intervention were associated with increases in self-efficacy, they were not associated with increases in outcome expectancies [21] , which may reflect FSWs' perceived lack of control over their condom use. Due to adverse financial circumstances, many FSWs are likely to succumb to offers of more money for unprotected sex, especially if they are drug-dependent and are experiencing withdrawal [22, 23] . Although efforts to assist FSWs in negotiating condom use with clients should continue, the logical next step is to develop an intervention aimed at increasing condom use among their clients.
Interventions designed to reduce risk of infection among clients of FSWs are still rare. Some interventions that do not specifically target clients, for example, those conducted in STI clinics [24] may capture a segment of this population. A pilot intervention in Benin, West Africa, that followed up condom demonstrations in an STI clinic with surveys of clients at brothels showed promise [6] . The highly successful '100% condom use' campaign in Thailand targeted primarily FSWs but indirectly affected clients, as sex work establishments lost their licenses if they did not comply [25, 26] . Presumptive STI treatment has been evaluated among FSWs as an HIV prevention measure with mixed and often only shortterm results [27, 28] . Higher mobility of many clients, along with the secretive nature of sex purchasing, suggests this strategy would be difficult to implement and unlikely to succeed in our setting, unless offered as part of a more comprehensive intervention approach.
Our data suggest an urgent need to develop and test behavioral interventions that increase clients' knowledge of STI and HIV risks, taking into account prevalent drug use and traditional concepts of masculinity. To optimize efficacy, it would be advantageous to tailor interventions not only to specific cultural contexts but also to clients' personal situation, allowing them to actively identify barriers to safer sex in their own lives and provide potential solutions as part of their goal setting with a counselor. Such an approach has already been taken in several interventions that have been shown to be efficacious with other populations [12, 29, 30] .
A surprising finding is that though HIV prevalence in clients was similar to that of FSWs working in the same area of Tijuana [1] , clients' prevalence of other STIs was much lower than among FSWs. The United States has partner notification requirements that draw more people into care, which may explain this finding. It is also possible that STI prevalence was lower among male clients due to lower physiological susceptibility of men to STIs compared with that of women, fewer exposures to STIs, or some other factor. Despite the low STI prevalence in our sample, syphilis was independently associated with HIV infection. Although our crosssectional analysis cannot establish causality, syphilis is well known as a cofactor of HIV transmission, and its eradication should be a critical component of HIV prevention in Tijuana, where it has also been closely associated with HIV infection among FSWs and injection drug users (IDUs) [1, 21] .
Our findings must be interpreted with caution, as the clients we enrolled in Tijuana are likely not representative of clients in other cities or countries. Although we made an effort to recruit a representative sample, it is unlikely that our findings can be generalized beyond the Zona Roja in Tijuana. FSWs work in a variety of settings and in ways that we did not access (e.g., as hair dressers, call girls, and in massage parlors), and men who access these different populations may exhibit different risk profiles. Finally, though the present analysis focused solely on clients' risk behavior with FSWs, it will be important to examine risk behavior with other sex partners as well (e.g., spouses, girlfriends).
Our study adds to the growing body of literature that suggests high prevalence of HIV and STI risk behaviors among clients of FSWs in Tijuana. In addition, of the HIV-positive clients, only two out of 16 were previously aware of their serostatus. These data point to the urgent need for interventions tailored to this high-risk group and indicate that intensified efforts to 'test and treat' should reach out to this important subpopulation, which appears to have been missed by prevention programs. Significant challenges to the development of such interventions include the unwillingness of many men to recognize that sexual health is a shared responsibility, as well as the difficulty of reaching and communicating with clients in a meaningful way. Given the constellation of high-risk behaviors among clients in this setting, overcoming these barriers is a public health imperative for both Mexico and the United States.
